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© Alternator for vehicle. 

© A rectifying unit (23) is disposed axially adjacent 
to a rear cooling fan (&). The rectifying unit (23) has 
a plus-pole heat dissipating fin (17) and a minus-pole 
heat dissipating fin (18) integrally connected by a 
terminal plate (16). The plus-pole heat dissipating fin 

(17) has an elongation (17b) extending axiatly around 
the rear cooling fan (8') to have direct cooling air 
from the fan (8'). The minus-pole heat dissipating fin 

(18) is fixed to the housing (2) directly or via a heat 
conductive material to be electrically grounded. Slits 
(I7f) are formed on the elongations (17b) of the plus- 
pole heat dissipating fin (17) to have discharging 
cooling air therethrough. Further, elongations (17c, 
18c) are formed on the both dissipating fins (17, 18) 
at their inner periphery proximate to an intake win- 
dow (Hla) of the housing. Thus, cooling capacity of 
the rectifying unit (23) is enhanced. 



FIG. 1 
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CROSS REFERENCE TO RELATED APPLICA- 
TION 

The present application is based on and claims 
priority from Japanese Patent Application No. Hei 5 
7-17240 filed on February 3, 1995, the contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

10 

1. Field of the Invention 



The present invention relates to an alternator 
for a vehicle, and particularly, to a cooling structure 
of a rectifying unit installed in an alternator for a 
vehicle. 

2. Description of the Related Art 

In order to have a sufficient space in the ve- 
hicle passenger compartment, the volume or axial 
length of the engine compartment has been re- 
duced and, consequently, the reduction in the axial 
length of the various accessories installed in the 
engine compartment which include an alternator 
has been required. 

However, the reduction in the engine compart- 
ment size causes an increase in the temperature of 
the engine compartment. In addition, the reduction 
in the alternator axial length may cause its cooling 
structure to become narrower and more compli- 
cated which can be detrimental to the cooling of 
the alternator components. 

Now, a conventional alternator for a vehicle is 
described with reference to Figs.9 and 10. A pair of 
alternator housings 100 and 100* hold therein a 
stator 200 which has a stator core 200a and stator 
coil 200b. A rotor 400 has a rotor core 400a, a rotor 
coil 400b and rotary shaft 300, and is disposed to 
rotate in the stator 200. A pair of horseshoe cooling 
fins 150 and 150' are fixed to the housing 100' at a 
portion facing an end of the rotor 400, and diodes 
120 and 120' are disposed on the cooling fins 150 
and 150'. A cooling fan 800 is secured to the same 
end of the rotor 400. A horseshoe terminal plate 
130 is secured to the housing 100' to hold the 
cooling fins 150 and 150'. The terminal plate 130 
has terminals 160 which have connecting portions 
160c (shown in Fig. 10) connecting the diodes 120 
and 1 20' to the stator coil 200b. At a surface of the 
terminal plate 130 which faces the cooling fan 800 
at a small distance, a guide surface member 130a 
is formed to function as a side plate of the ventila- 
tion fan 800. The connecting portions 160c are 
disposed radially outside the guide surface mem- 
ber 130a. 

Another prior art alternator is disclosed in U. S. 
Patent 3,198,972, which discloses heat dissipation 



plates of diodes disposed in the cooling air pas- 
sages. 

In the former alternator for a vehicle, cooling air 
sucked into the housing by a cooling fan touches 
the cooling fin 150 and 150" for the diodes 120 and 
120' and cooling air discharged by the cooling fan 
does not directly touch the cooling fins for the 
diodes. 

Air discharging windows 158 of the latter al- 
ternator are formed only on a portion of the hous- 
ing 100 around the stator coil 200. Therefore, the 
cooling air flow is obstructed by the stator coil 200. 

SUMMARY OF THE INVENTION 

75 

The present invention has a primary object to 
provide an alternator for a vehicle in which cooling 
capacity of the rectifying unit is enhanced. 

Another object of the present invention is to 
20 provide an alternator for a vehicle in which a cool- 
ing fan directly blows cooling air on cooling fins 
and diodes to increase the cooling effect. 

Another object of the present invention is to 
provide an alternator for a vehicle in which the 
25 cooling air passage between an air intake window 
and an air discharging window is formed without 
obstacle thereby increasing the volume of the cool- 
ing air. 

Another object of the present invention is to 

30 provide an alternator for a vehicle in which a por- 
tion of a plus-pole heat dissipating fin has an 
elongation extending axially around a cooling fan 
proximate to the air discharging window, and a 
minus-pole heat dissipating fin is secured directly 

35 or through a heat conductive material to the hous- 
ing proximate the air intake window. 

A further object of the present invention is to 
provide an alternator for a vehicle in which the 
elongation of the plus-pole heat dissipating fin has 

40 a slit to increase the volume of the cooling air. 

A still further object of the present invention is 
to provide an alternator for a vehicle in which the 
plus-pole and minus pole heat dissipating fins have 
slits or through holes proximate the air intake win- 

45 dow to increase volume of the cooling air. 

A still further object of the present invention is 
to provide an alternator for a vehicle in which 
diodes are disposed at portions facing the cooling 
fan to directly receive air flow of the cooling fan. 

so A further object of the present invention is to 

provide an alternator for a vehicle in which the 
plus-pole heat dissipating fin is disposed on top of 
the minus-pole heat dissipating fin. 

A still further object of the present invention is 

55 to provide an alternator for a vehicle in which 
portions of the plus-pole and minus-pole are dis- 
posed in an air passage between the cooling fan 
and the air intake portion. 
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A further object of the present invention is to 
provide an alternator for a vehicle in which the 
cooling fan has first fan blades discharging cooling 
air toward the rectifying unit and second fan 
blades. 

A still further object of the present invention is 
to provide an alternator for a vehicle in which the 
diodes of said plus-pole heat dissipating fin and the 
diodes of the minus-pole heat dissipating fin are 
disposed at a distance in the radial direction from 
one another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and characteristics of 
the present invention as well as the functions of 
related parts of the present invention will become 
clear from a study of the following detailed descrip- 
tion, the appended claims and the drawings. In the 
drawings: 

Fig. 1 is a cross-sectional overall view illustrat- 
ing an alternator according to a first embodiment 
of the present invention; 

Fig. 2 is a plan view of the rectifying unit illus- 
trated in Fig. 1; 

Fig. 3 is an enlarged cross-sectional view illus- 
trating a portion around a minus-pole fin; 
Fig. 4 is a plan view illustrating a rectifying unit 
installed in a rear housing 2 shown in Fig. 2; 
Fig. 5 A is a partial side view of a portion shown 
in Fig. 6 and Fig. 5 B is a partial view of a 
variation thereof; 

Fig. 6 is an enlarged cross-sectional side view 
illustrating a portion around a plus-pole fin 
shown in Fig. 1; 

Fig. 7 is an enlarged cross-sectional side view 
illustrating a portion around a plus-pole fin of a 
second embodiment of the present invention; 
Fig. 8 is a plan view illustrating a rectifying unit 
of a third embodiment according to the present 
invention; 

Fig. 9 is a cross-sectional side view illustrating a 
prior art alternator; and 

Fig. 10 is a plan view illustrating a rectifying unit 
of the prior art alternator shown in Fig. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment according to the 
present invention will now be described with refer- 
ence to the appended drawings. 

As illustrated in Fig. 1 , die-cast aluminum front 
and rea housings 1 and 2 are connected by a 
plurality of stud bolts 13 and nuts 14. The front 
housing 1 has a plurality of air intake windows Hlb 
and air outlet windows HOc formed therein and the 
rear housing has intake windows Hla and air outlet 



windows HOa and HOb. The front and rear hous- 
ings 1 and 2 respectively have boss portions 1a 
and 2a and a front bearing 10 is secured to the 
front housing boss portion 1a to carry a rotary shaft 
5 9 rotatably with a rear bearing 1 1 which is secured 
to the rear housing boss portion 2a. The boss 
portion 1a extends forward from the front housing 
1. The bearings 10 and 11 are press-fitted into the 
boss portions 1a and 2a and held by squeezing the 
70 boss portions 1a and 2a. The rotary shaft 9 is 
press-fitted into a pair of claw pole cores 6 (mag- 
netic field cores) which has a field coil 7 there- 
between. The end portions of rotary shaft 9 are 
respectively press-fitted to the inner members of 
75 the front and rear bearings 10 and 11. The rotary 
shaft 9 also carries a pulley 3 at its front end. The 
pulley 3 has a recess facing the front boss portion 
1a in its central portion and rotates around the 
outer periphery of the boss portion 1a. The pulley 
20 3 is tightly secured to the rotary shaft 9 by a pulley 
lock nut 12 in such a manner that a loading center 
of the pulley 3 is disposed at a distance, preferably 
between 2 mm and 8 mm, from a loaded center of 
the front bearing 10. A stator core (armature core) 
25 5 is secured inside the front housing 1 around the 
claw pole core 6 and forms a stator 32 with a stator 
coil 4 of 2W3 short pitch multi-phase windings 
disposed in slots of the stator core 5. A rectifying 
unit 23, a brush unit 15, a voltage regulator (not 
30 shown) and other electric parts are housed in the 
rear housing 2. F front and rear cooling fans 8 and 
8' are respectively welded to the front (pulley side) 
and rear sides (counter pulley side) of the pole 
cores 6. The brush unit 15 is disposed radially 
35 inside of fan blades of the rear cooling fan 8. As 
shown in Fig. 2, the rectifying unit 23 consists of an 
arc-shaped terminal plate 16, a plus pole heat 
dissipating fin 17 : a minus pole heat dissipating fin 
18, plus pole diodes 19, minus pole diodes 20, 
40 terminals 17a and 18a, leads 19a and 20a, an 
output terminal 21 and a set screw 22. The plus- 
pole heat dissipating fin 17 and the minus-pole 
heat dissipating fin 18 are disposed on approxi- 
mately the same circular plane and molded with a 
45 resinous insulating material into a unit with the 
terminal plate 16 and extend from inner and outer 
circumferences of the terminal plate 16. The plus- 
pole diodes 19, minus-pole diodes 20, the termi- 
nals 17a and 18a, and the leads 19a and 20a are 
so disposed on the heat dissipating fins 17 and 18 
radially outside of the terminal plate 16 to face the 
outside end portion of the blades of the cooling fan 
8. The plus-pole heat dissipating fin 17 is fixed to 
the rear housing 2 close to the air intake windows 
55 Hla via an insulating member of the terminal plate 
16 in a electrically insulated but heat conductive 
condition and the minus-pole heat dissipating fin 18 
is fixed to the rear housing 2 at its inner flat portion 
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directly to be grounded. The rectifying unit 23 has 
three connecting members 23a connecting the di- 
odes and three phase wire ends of the stator coil 4 
by way of soldering or welding. The plus-pole heat 
dissipating fin 17 may be fixed via a separate sheet 
of insulating material. 

Elongations 1 7c and 1 8c extend from the heat 
dissipating fins 17 and 18 and face the cooling air 
intake windows Hla to be exposed to cooling air 
coming from the intake windows Hla. 

As shown in Figs. 5A, 5B and 6, elongations 
17b and 1 8b extend from the outer periphery of the 
heat dissipating fins 17 and 18 and bend toward 
the cooling fan 8' to have its direct cooling air blow 
thereon. The bending portions of elongations 17b 
of the plus-pole heat dissipation fin 17 are longer 
than the bending portions of the elongations 18b of 
the minus pole heat dissipating fin 18 so that the 
plus-pole heat dissipating fin 17 gets more cooling 
air than the minus-pole heat dissipating fin 18. The 
air outlet windows HOa are formed on the outer 
circumferential portion of the rear housing 2 around 
the cooling fan 8. 

As shown in Fig. 2, slits 17d and 18d and 
through holes I7e and 18e are formed on the 
elongations 17c and 18c, and slits 17f and 18f are 
formed on the elongation 17b and 18b adjacent to 
the intake windows. Thus, a sufficient amount of 
the cooling air passes through those slits and 
through holes to enhance the cooling effect. 

A hole 17g ( shown in Fig. 5B) may be formed 
on the elongation 17b of the plus-pole heat dissipa- 
tion fin 17. 

Refering to Fig. 3, the cooling fan 8' is sepa- 
rated by the partition plate 8c and has first fan 
blades 8a generating a cooling air stream Wj to- 
ward the rectifying unit 23 and second fan blades 
generating a cooling air stream Wi toward other 
portions of the alternator. The partition plates 8a 
are molded integrally with the fan blades by re- 
sinous material. A shroud portion 16a is formed at 
a front surface of the terminal plate 16. Therefore, 
a relatively fast cooling air stream Wj is generated 
at a portion downstream of the terminal plate 16 
and flows from the air intake window Hla to the air 
discharging window HOa. 

As shown in Fig. 1, the brush unit 15 is dis- 
posed within the inner periphery of the fan blades. 
The brush unit 15 and a slightly slanted arc-shaped 
inner wall 2b of the rear housing 2 form another 
shroud portion on about the same circumferential 
plane as the shroud portion 16a of the terminal 
plate 16 between the ends of the terminal plate 16. 
In order to provide tolerance for installation, a gap 
formed between the shroud portion 2b and the fan 
blades is formed greater than the gap between the 
shroud portion 16a and the fan blades. The diodes 
19 and 20, the leads 19a and 20a, the heat dis- 



sipating fins 17 and 18, and the terminals 17a and 
18a are disposed in the path of the cooling air flow 
Wj. Since the shroud portion 16a of the terminal 
plate 16 and the rear housing shroud portion 2b are 
5 disposed on approximately the same plane without 
a big break, air turbulence is prevented and provi- 
sion of a large amount of the cooling air is ensured. 

In the alternator according to the embodiment 
described above, since the diodes which are heat 
w sources and the heat dissipation fins 17 and 18 are 
exposed to the fan blades of the cooling fan 8 
directly, a direct cooling air flow of a relatively 
large volume touches the rectifying unit 23 and 
cools the rectifying unit 23 directly. 
75 Referring to Fig. 7, a second embodiment is 

described as follows. A plus-pole heat dissipating 
fin 17 is thermally connected to a housing 2 
through a heat conductive electrically insulating 
material 24, such as ceramic coating or nylon con- 
20 taining heat conductive filler, so that heat gen- 
erated in the plus-pole heat dissipating fin 17 is 
transmitted to the housing 2 in addition to being 
dissipated to the cooling air directly. 

Fig. 8 shows a third embodiment of the present 
25 invention. In the third embodiment, a plus-pole heat 
dissipating fin 17 is put on top of a minus-pole heat 
dissipating fin 18 in the axial direction and molded 
into a unit integral with a terminal plate 16 so that 
the plus-pole heat dissipating fin 17 faces the cool- 
30 ing fan 8' and the minus-pole heat dissipating fin 
18 is seated on the housing 2. The plus-pole heat 
dissipation fin 17 is disposed at a radially outer 
side of the terminal plate 16 and is formed with 
elongations 17b and slits 17f formed on its outer 
35 periphery. Plus-pole diodes 19 are soldered on the 
plus-pole heat dissipating fin 17. The minus-pole 
heat dissipating fin 18 is disposed at a radially 
inner side of the terminal plate 16 and has minus- 
pole diodes 20 mounted thereon. As a result, the 
40 installation space and size of the rectifying unit 
may be reduced while maintaining an adequate 
cooling capacity. 

The front housing 1 and the rear housing 2, 
both made of die-cast aluminum, may be replaced 
45 by units made of press-formed iron plate or laser- 
machined iron block. 

In the foregoing discussion of the present in- 
vention, the invention has been described with ref- 
erence to specific embodiments thereof. It will, 
so however, be evident that various modifications and 
changes may be made to the specific embodi- 
ments of the present invention without departing 
from the broader spirit and scope of the invention 
as set forth in the appended claims. Accordingly, 
55 the description of the present invention in this 
document is to be regarded in an illustrative, rather 
than a restrictive, sense. 
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A rectifying unit (23) is disposed axiaily adja- 
cent to a rear cooling fan (8'). The rectifying unit 
(23) has a plus-pole heat dissipating fin (17) and a 
minus-pole heat dissipating fin (18) integrally con- 
nected by a terminal plate (16). The plus-pole heat 
dissipating fin (17) has an elongation (17b) extend- 
ing axiaily around the rear cooling fan (8') to have 
direct cooling air from the fan (8'). The minus-pole 
heat dissipating fin (18) is fixed to the housing (2) 
directly or via a heat conductive material to be 
electrically grounded. Slits (17f) are formed on the 
elongations (17b) of the plus-pole heat dissipating 
fin (17) to have discharging cooling air thereth- 
rough. Further, elongations (17c, 18c) are formed 
on the both dissipating fins (17, 18) at their inner 
periphery proximate to an intake window (Hla) of 
the housing. Thus, cooling capacity of the rectify- 
ing unit (23) is enhanced. 

Claims 

1. An alternator for a vehicle comprising: 

a rotor (31); 

a cooling fan (8') having fan blades and 
secured to a rear end of said rotor (31): 
a front housing (1); 

a rear housing (2) having a rear wall, an air 
discharging window (HOa) formed at a portion 
around an outer periphery of said fan blades 
and an air intake window (Hla); and 

a rectifying unit (23) having rectifiers (19, 
20), a plus-pole heat dissipating fin (17) and a 
minus-pole heat dissipating fin (18), both, se- 
cured to said rear housing (2), said rectifying 
unit (23) being disposed between an end sur- 
face of said fan blades and said rear wall of 
said rear housing (2), at least a portion of said 
plus-pole heat dissipating fin (17) having an 
elongation (17b) extending axiaily around said 
fan blades, said minus-pole heat dissipating fin 
(18) being secured and electrically connected 
to said rear housing (2). 

2. An alternator for a vehicle according to claim 
1, wherein said plus-pole heat dissipating fin 
(17) is closely fixed to said rear housing (2) 
through a heat-conductive electric insulator. 

3. An alternator for a vehicle according to any 
one of claims land 2, wherein said elongation 
(17b) of said plus-pole heat dissipating fin (17) 
has an opening formed proximate to said dis- 
charging window (HOa). 

4. An alternator for a vehicle according to any 
one of claims 1 through 3, wherein at least one 
of said plus-pole and said minus pole heat 
dissipating ftns (17, 18) has an opening formed 



proximate to said air intake windows (Hla). 

5. An alternator for a vehicle according to any 
one of claim 1 through 4, wherein said rectiti- 

5 ers (19 ; 20) are disposed to face outer circum- 

ference of said end surface of said fan blades. 

6. An alternator for a vehicle according to any 
one of claims 1 through 5, wherein at least a 

70 part of said plus-pole heat dissipating fin (17) 

and said minus-pole heat dissipating fin (18) is 
put on top of the other in the axial direction. 

7. An alternator for a vehicle according to any 
75 one of claims 1 through 6, wherein at least a 

portions of said plus-pole and minus-pole fins 
(17, 18) is disposed in an air passage formed 
between said cooling fan (8') and said air in- 
take window (Hla). 

20 

8. An alternator for a vehicle according to any 
one of claims 1 through 7, wherein said cool- 
ing fan (8) comprises second fan blades (8b) 
supplying cooling air to portions other than 

25 said rectifying unit (23), and said both blades 

are separated by partition plate (8c). 

9. An alternator for a vehicle according to claim 
8, wherein said first fan blades and said sec- 

30 ond fan blades are integrally molded with re- 

sinous material. 

10. An alternator for a vehicle comprising: 

a rotor (31); 

35 a cooling fan (8') having fan blades and 

secured to a rear end of said alternator rotor 
(31); 

a front housing (1); 

a rear housing (2) having a discharging 

40 window (HOa) of cooling air driven by said 

cooling fan (8'), said window (HOa) being 
formed at a portion corresponding to an outer 
periphery of said cooling fan (8'); and 

a rectifying unit (23) having a plus-pole 

45 heat dissipating fin (17) facing said fan blades 

and a minus-pole heat dissipating fins (18) 
connected thermally and electrically to said 
rear housing (2), said rectifying unit (23) being 
disposed between an axial end surface of said 

so fan blades and said rear housing (2), said plus- 

pole heat dissipating fin (17) being put on top 
of said minus-pote secured to said rear hous- 
ing (2), said plus-pole heat dissipating fin (17) 
has an elongation (17b) extending axiaily ar- 

55 ound said fan blades. 

11. An alternator for a vehicle according to claim 
10, wherein said rectifiers (19) of said plus- 
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pole heat dissipating fin (17) and said rectifiers 
(20) of said minus-pole heat dissipating fin (18) 
are disposed to offset in the radial direction 
one another. 
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